Regulation of duodenal insulin-like growth factor I and active calcium transport by ovariectomy in female rats.
There is a significant body of data that supports the concept that reproductive hormones in females have effects on duodenal calcium transport that are not mediated via altered circulating concentrations of 1,25-dihydroxyvitamin D (1,25(OH)2D). Previously, we have shown parallel alterations in duodenal Ca transport and longitudinal bone growth rate in sexually maturing female rats in response to ovariectomy and estradiol (E) treatment of ovariectomized (OVX) rats (OVX+E) without any change in circulating levels of 1,25(OH)2D or parathyroid hormone. Results are presented here from experiments designed to: (i) further explore the relationship between 1,25(OH)2D and ovarian status in the regulation of duodenal calcium transport, and (ii) determine whether OVX and E replacement alter circulating and duodenal levels of insulin-like growth factor I (IGF-I) that might be related to effects on Ca transport. Growth hormone, which has been shown to affect intestinal Ca absorption and vitamin D metabolism, is thought to act indirectly by stimulating IGF-I. Six-week-old female rats were OVX, given estradiol implants (OVX+E), and fed a diet containing either 0.5% or 0.1% Ca for 3 weeks. In both diet groups, the OVX animals exhibited a higher level of Ca transport, as measured by the everted gut sac method, than either the intact controls or the OVX+E group; there was no difference in calcium transport between the different diet groups. Although there was no difference in circulating levels of 1,25(OH)2D among the intact, OVX, and OVX+E groups fed either diet, animals fed the 0.1% Ca diet had higher circulating levels of 1,25(OH)2D than those fed the 0.5% Ca diet. There was no difference in duodenal levels of calbindin9K among intact, OVX, and OVX+E animals in either diet group, although the animals fed the 0.1% Ca diet had higher levels of calbindin9K than the animals fed the 0.5% Ca diet. In animals fed the 0.5% Ca diet, OVX resulted in elevated serum and duodenal levels of IGF-1, as compared with intact and OVX+E animals on the same diet. In animals fed the 0.1% Ca diet, there was no elevation of IGF-I in the OVX group relative to intact and OVX+E animals. These results lend additional support to the concept that alterations in duodenal active calcium transport that occur with alterations in ovarian hormones are not mediated by changes in serum levels of 1,25(OH)2D, but may be related to some factor related to growth, possibly IGF-I.